determine accuracy and precision of |+ carry out specific measurement activities using an
a measurement appropriate level of precision

demonstrate an understanding of s discuss and determing the number of digits

the concerns and issues that pertain students feel confident reading and recording when

to the collection of data making the same measurement using scales of
different fineness

+ investigate. through measuring activities, possible
inaccuracies that produce different results

+ relate precision and the number of significant digits
for the same measurement

»  perform measurement calculations and report
results with oppropriate level of precision and
significant digits




Accuracy

The accuracy of a measurement indicates how close the recorded measurement is o
the true value. It depends on the user's skill in using the tool.

When measuring with a ruler, you must start at the 0 mark, and look straight down on
the ruler in order to get an accurate measurement.

Other factors like temperature, humidity, and the conditions of the tool can also
influence accuracy.

Precision

The precision of a measurement is the determined by the size of the units that can be
measured with confidence using the tool. The smaller the unit, the more accurate the
measurement.







Investigation 1

1 Measure the sides of each of the following polygons, using a centimetre ruler.
Be as accurate and precise asyou can.
Record your results below.
Compare your results with other members of the class. What do you notice?

2. Measure the sides of each of the following polygons, using a millimetre ruler.
Report each measurement in centimetres. For example, report a measurement
such as 82.2 mm as 8.22 cm.

Be as accurate and precise as you can.
Record your results below.
Compare your results with other members of the class. What do you notice?




3. Calculate the area of each of the figures.
Record your results in the table below.
Compare your resulls with other students.
What do you notice?

Polygon Area (centimetres) Area (millimetres)

Rectangle (A =1xw)

Parallelogram (A= b x h)

Triangle (A= 05xb xh)

Trapezoid
(A=05xhx (b, +b,)

4. Which area calculations were more precise: the ones found using the centimetre ruler
or the millimetre ruler? Explain.

Why significant digits?

When you do calculations involving measured values, your answer can only be as
precise as the least-predse measured value.

Consider the rectangle below. The length and width (3.1 cm x 2.5 cm) are precise to
the tenth of a centimetre . If you calculate the area (A =L x W), the result is expressed
in hundredths of a centimetre (7.75 cm?). This is a more precise measurement than the
original length and width, and is not correct.

3.1cm

25¢em

So, the area of this rectangle must be expressed as 7.6 cm?.




Rules for Significant Digits

1. All nonzero digits (1,2,3,4,5,6,7,8,9) in a measurement are always significant.

Measurement {cm)

Number of Significant Digits

Measurement (cm)

Number of Significant Digits
{fill in answer)

2.45

57

34.5678

22391

2.1

34993

3.456

2.451

2. Zeroes appearing between nonzero digits are significant.

Measurement (cm)

Number of Significant Digits

Measurement (cm)

Number of Significant Digits
(fill in answer)

10001

100.28

30.39

10.4

12.0005

200005

2.01

7.004

3. Zeroes appearing in front of all nonzero digits are NOT significant.

Measurement (cm) Number of Significant Digits Measurement (cm) Number of Significant Digits
(fill in answer)
0.0034 2 0.000 000 000 2
0.000 00O 05 1 0.5681
0.08734 4 0.000438
0.00405 3 0.00091

4. Zeros at the end of a number and to the right of the decimal point are significant.

Measurement (cm) Number of Significant Digits Measurement (cm) Number of Significant Digits
{fill in answer)
3.500 4 7.00
96.0 3 8723400
5.000 4 48.00
9.0 2 12.000

5. Zeros at the end of a number which has no decimal point are NOT significant.

Measurement (cm) Number of Significant Digits Measurement (cm) Numba{rﬁl:f ﬁlglr;ﬂﬁcg;t Digits
450 2 34 000 000 000
82450 4 8 657 480
5000 000 1 600
983 000 3 32 340 000
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